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(54) CHIMERA PROTEIN AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain a chimera protein containing an amino acid chain of a foreign protein or 
peptide inserted into a specific site of a fibronectin molecule, capable of targeting an 
arbitrary functional protein to an extracellular matrix and useful e.g. for the research and 
development of pharmaceuticals. 

CONSTITUTION: This chimera protein is produced by inserting an amino acid chain of a 
foreign protein or peptide between an N-terminal 70kDa region and a C-terminal 37kDa 
region of a fibronectin molecule. The protein is a specific inhibitor acting as a foreign protein 
or peptide on a matrix metaproteinase which is a matrix decomposition enzyme of cancer 
cell. Functional proteins such as TIMP-1 effective for suppressing the infiltration and 
metastasis of cancer, protein A expected to be useful for the immunological suppression of 
cancer and a luminescent protein aequorin useful for the tracking of material metabolism in 
an extracellular matrix can be insolubilized or targeted in the extracellular matrix and the 
objective protein can be utilized as an agent for the research and development of a drug. 
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[W^«2] gagaftSfcte^^K^T IMP — 

i tssis^ 1 t2«©** 7iea. 

[if*«3] gagBStSfcte^r^Kd^OTM > 
A© I gG*g£K*^>T£*flt;fcJgl £«©*;* 7g 

as. 

[ISJfcJgS] 7W^"D^.i75 L >^ON5f5)ffi7 0 kD 
a(S«iC*«3 7kDaSg«tOIS{C. ga©gBSf 
$fc«^7^H©7S/&££#ALTfc5**7ga 

11*3- H-rsDNAT^sR^bfcit^aisa*iiji$ 
t»*«6] sasag^fctt^y^HdtT i mp- 

lT-££§l#3i5tE*©S!jgi£. 

A© I gGttftK*^ >T&*M$q!5Btt4>8£l&. 

T & * WjfcJg 5 12«©8?jtfe 
IM2&9I9] 7* :7n*^>4fr?©N*«f7 OkD 
aS«EiC*«3 7 kDaflm&©R|fc. &a©gSlt 
^^fi^^f 1 K©75 «/®ggi£J?AUTftS** 7ffi 

■8". K*^9SieK*IBfi*t.ThUy^^«f>K5B5!** 

[X9!©ffllil&:K9I] 

[0 0 0 1] 

v**tt©»eH*fcwy<:^i*©**9aEa*T. K 

[0 0 0 2] 

[«!3i5©ftffi] uMfcfl-^Hjy^xtt. mb©*aic« 

x^>. 7$r>, er*-f $/>•©«* ©jtaeRT* 
rat. *b*W7Mj M&©miR&i©« 



¥±tt. 1 99 3^2^) . Jfc, Hffifl-^hUy** 
«, £tA*HMa©aflK>£f|. IMtfeflN JK«e. Jfa&0j£ 
Set*, Bf^lcKSftaftfcfe&<itafrbt>Tlr><&;L& 

<Dffift.!&frtMlfogm<0 fO«k 5 ft U-fe SH^fc © 
#lr>*«. IfflfiSfl- V h 'J y 97* <D&mi$.mfttfJE V < 

afi, j&»*»<5aua^."7 h y y i'^jciiss-rs^ssteos 

£*©lffli&fl-v h y y ?*©^&1Mte£*ttCf£RL 
[0 0 0 3] 

V h'J y^X©±gfr«j£j£7i'T*«:7^:/D:fc£3 : -> 
[0 0 0 4] 

^>^(ON^7 0 kDa««iC*S3 7 kDatl 

0 kDai«tC*«3 7 kD afHV&OPQk:-. 
afSHSfctt^r^ Hffl7S /K^Sr»ALTft^^^ ~ . 

JllSti-. **/78fiK««IS^7 h 'J 7 LT 

* -a-s ^ £ i t s * * 5 sa nommm =6 s 

[0 0 0 5] S6C. *^BJtt. -yAfu^tjf-yji^ 
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©N*3$7 0 kD amm.tClfcia3 7kDaIttOf B 1 

feummzmmzi*:. yw&nzmim--* v- y v 
i?x$iz&m2itz c: mt-rssaBSfl--^ h y y * 

[0006] yjyu^z^^tfmvwm*** 

Sfc-SftSSSST, KIY h 'J >;/ *X©£g#lfifcj5£#T 
a&0. Jfll&fc£©#&4MCfc/£<:££TS&MT*-5. 

>5mtl»2 5 0 kDaCD2^)0-y-^a.-y r-#C5fcSS 

i ffl~ i i ifiosiotya-^oiaici^TM 

N5fcSg7 0 kDa£B#£C*Sg3 7 kDal^M^t 

&*sess (5z7-f^n^^f» 75*. Mattel** 

-f>£-&tr;*:gB#©I I I^^3.-;i/$^V^TViS{C 
fcri^frST, *ifl§ttThyy^XKg&gs«fc<®r)&£ 
nS^iS^fc'bfc (J. Biol. Chem. 2 6 5 : 4 0 
1-4 0 7, 1 9 9 0 j3«fcE*FEBS letters. 2 9 
I: 1 5 5- 1 5 8, 1 9 9 2) o 
[0 0 0 7] #38Hjj©**7gestli, cosr?^ 

fc«^y^HiUTtt. 4*fc. H£r«f>©Tf2tt<. 

»A^fgfcfc©ttU-rnTfcJ;^7&*, ^7HJy?^tt 

*.«. tfAMfe©-? h 'J y?75MWWT*S7h 'J * 
jrx/^ro'f^t-tf (MMP) iCflrTSttllgK 
>tt^-TSt) 1 **&©8H*e*©*)lfHK:*a£# 

[0 0 0 8] #S^©**7gefS£*§-5t;:te, «*. 

n**3 1 >©N****£C*M«*fe:3--K-r*cD 
NA©a»fflfcT;U9 l ^D-=>y»fc*XL (HI©' 
5"7-f7'o^^5 : >W . ZL©-7j^5'P— ->y 
SEfc. SiiagSfc«^7"fHOcDNAOn-f^ 

(Analytical Biochemistry. 1 6 2 . 1 5 6- 1 5 9. 
1 9 8 7) , asew*KJ:0iaMHcDNA*f^»a 



©cDNAtt©M(C&£D©2r&££Q. fi)?gC5cDNA 
IHtatttrailiCiDffA*. B*'fc. salens 
ttt^7"fKOcDNAfe, BWOc DNA©«*&aR^ 
6»UUfcRNAt»aStLT. JKC9LT»6*i*. 
jfafcScDNA©J*Att. &#4an©3Sr&lCJ:D, MR 

[0 0 0 9] LT. KWRSnfcjes.**^— 

wo&*»kig!*\,* iam*mntt* *jmh©**? 

»aK«llil«W-Thyy^x«t>K:*5l**-B. ft^SBIfiS 

igfe^RitiTSD, ^commit* &m?zmmzmv 

[0 0 10] *3SSO*^7iegH SALfcSil 

hUy^7"fK8S. TiMsStlS©T, gagSKS; 
fcttt;^ 6 a**-**-* ©igSttSfflflSttv h y 
y^KR-*-?*. «*©±aflHtt*UT, BX-^IS 
W©#*fc*W*j£«fcfWB##*.6*l*. «A.tt. 
±!2©rt<. T IMP £jfAb fc«-frtt. fCMMP 
R^ffU8KJ:«]P^©jM*^MMlc¥Uffi^B&P$ 
S. Sfc, yPT-f >A© I gGtt&I**-f >£#AL 
#&«lA©&tfMF<s©tt*e9fe&. ^fegP^W 

ATS^itCtO, »w©aw*6iBae«--7hyy^ 
*^©4Mt©%9&». fW©WSOTfcfc*J»fc*|«T 
#*. 
[0 0 11] 

ftttff 1 

ses^fctt^y^ k^ms*-* h y y ^x^jg-ft-r 

±IB©rt<, #SS91#S«:, fEC7-f :/d**^>© 
T5 y*fflffiiJ7 0 kDa«*&*JI'tf*S'*Jfttt3 7 k 
Daeft1SLfclMM.S;:7.r7 , Ci*?^>#<. ffifin 

v h y y^^^©Kv>^*fl:ti*fia»UTt»*c:tft« 

<<zruiWJ->*i- K"r*cDNA±©aaSt»JHBI 

*->*^3 7 kD a«^©7Sy*^#ltCttl 4S@© 
I I I SJ^5?a— ;i^©— fi5**sfe»C#10SnTV»Sfj: 

1©I I ISt^a-M. 7-C ^'□^•i7 5 1 >©aiflS^ 

•=? h y v?x^(D^mit\zm5--tz>z\ti)m&-£t\T^ 
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3** (The Journal ofCell Biology. 118 , 4 2 1- 
4 2 9, 1 9 9 2) , H©*5?3.-Wa±E*R9i#S 

omrzu&m^i? f-nmm&n-? te- 
la oi2] (1) ^□^•^!f : >CD9SBCD i 
5>a.— 1#B© I I UB*5?3.— F*"«c 
DNA»ftf-©SB8! 

b hSSitfe^iHBflS^W 1-38 (Japanese Cancer Resear 
ch Resources Bank* 9 P C C L 7 5) «fc9Chomc 
zynski*3«tl/Sacchi©^ffi (±I2Analytical Biochemis 
trv. 1 6 2 . 1 5 6-1 5 9, 1 9 8 7) $fflt»TR 
NASitHU. dtlSr^HiLT, SffilC^oTia*^ 
**fc#ttLjfc#y*?— tiSmS^ffi (polymerase c 
hain reaction : £CFPCRffi<hB§T) (Kawasaki, E. 
S. , PCR Protocols : A Guide to Methods and App 
lications (Innis, M.A. WS) , Academic Press. In 
c. pp. 2 1 -2 7, 1 9 9 0) «:JBV>T, tb74 
Zfu^i7^>(D7mS. 8#B*3J;tf9SB© ISHE5> 
ol— JWt, -tftKO-sK 1#B©I I iS^a-M 
n— F-T5 7 9 3t£g*f©cDNA£.&n r ©2ffi?g©y 
7-fV— (y7-f?-No. lfc^tf^-fV-No. 
2) £JBV>Tii<|gL£. fc*5, 3' *«MBiB3&fl:75-f 
V— li, Nrul, No t I fei^M 1 u I©3 SSI© 

$WI;:tfSoLfct>©£m>fc. 

[0013] 77-f?-No. i (5* ikmrnm^my 

5* GCCCCATGGCTGC CCACGAGGAA 
AT 3 ' 

^5-f7-No. 2 (3 ' *SWBaS*l*y5-fT-) 
5' ACGCGTGCGGCCGCCTCGC G AAA 
GGGAGTCGTCTCTCCTGTCACG 3 ' 

[0014] (2) 7-f^D^?f>014#gOI I 
I SJ^Ev^-^n- jifS c DNA£rtt-©S8S! 

(1) tflMMcLT. thi«ffflliaftWl-3 8«tt) 

CRfeSrfflUT. b h^-f^o^^^XDl 4#g© I 
I l'ffl i 6i>a-;i't 3- Pt* 3 6 6ttSMO c DNA 
*KT©2a«©r5-f (77-f7-No. 3*5«fc 
WS-fT-No. 4) tJBHTJMBLfc. £4S. 5' 
^#12*^^7^ V-tt (1) <D«g-£|qtt. Nru 

i. Not i*3«ttXM i u i © 3 wm<ommB%&Q.fr 

<=>£•& v )V?i?u--> 2 fin* 5* *ii«fctfloL& 
t>©£JB^ifc. 

[0 0 15] ^^-No. 3(5' SfcttMH^AT' 
9-f V-) 



5* TCGCGAGGCGGCCGCACGCGTTG 
CCATTGATGCACCATCCAACCT3 ' 

r?-f7-No. 4 (3' ^i'Jiss^y^'rv-) 

5' GTGG A AGG AA CTTCCAAGATCTC 
T3 ' 

[0016] (3) 9«B©ISH65>3.-;u*.ktfi» 
B£14SB©I I IMtya-)l'^tJS^a5-7 

^?^-T<&577X5 Hp A I S F 7 0 F 2 M 
KBSNco Ii5«ktfBg 1 I ITtNffcU 7#Bi8 
#B© I m^ita-— Jl'fc.fctfl 4#B© I I I Styj 
-;U©— gfo&n— KT5 4 3 8&a*f©cDNABr;t«: 
l§*L/fc77X5 KBfr)t£7:#P-;WU£JS^fcy;U 
«^*»j^«fcD^SjU^. -73, (1) t?fPSSS[Lfc7 9 
3ffiS*f©cDNAi&«!ll®^Nc o I £No t I -?ffi 
ffcU 4Dfc7 7 7ffiMOcDNABfM-S^|-7^ 

p-*y;^^!frK«fco#iiiLjfc. sfc, 

T. (2) TI@SSLfc3 6 6*IS*f©cDNA£No t 

I iBg 1 I I TiKHfcU 3 3 4&S*#©cDNA6BT>t 
SrtflttLfc. ^©J;-5ICbT7>i?SUfe7 7 7«S*fON 
CO I /No t I cDNAG0rJt£3 4 4«g*f©No t 
I/Bgl I I cDNA»?Jt£, NcoI^i^Bg 1 

I I -cmitisT&itzfyxs. ^mmzmmz^^y- h 

MTXl^fc. d©%^^^-©#fii$E2{C^ 

•r. 

[0 0 17] 

a^fSr7^ T/D^^V&gi^:?— pMTX 1 & 
JBUfcSr::^ 7D^i??>tT I MP (tissue inhib 
itor of metalloproteinases) izft^r* 7^ >/^K© 

(1) T IMP£zi— KT-ScDNAOSISI 
t hl88l0?]ffiifflflgHT 1080 (Japanese C 
ancer Research Resources 
B a n kSi'Pm J CRB 9 1 1 4) ,i;D-hl2Ch 
omc z yn s k i 43«ktfSacchi©7jj£K«fc 9 RNASr 

aaiu itsm (i) tmmiz&&wmmt&&Ltz 

PCRS&ffiH. 1 8 475/KJaS*^7S:-5EgBSt 
hTIMP-U3- Kf5cDNA^TO2i^0 

(7"7'f7-No. 5*5J;0;y7-f v— N 
o. 6) &m^-cmnaLit. &*>\ 5' *«MB«E&fiiy 

7-f?-No. 5*5<fctf3' ^^MffiTjlfiJ^-r^-N 

o. 6 ©5' 3S«8(c«. tn'enmm.mmN o t i tM 
i u i <Dmm&m&m*:tftiQi,fz'b<D&m^tz. 
[ooi8] 7 - 7'f7-No. 5 (s* mmtom&tty 
7-fv-) 

5* TCGCGAG GCGGCCGC TGCAGCTG 
CTCCCCGGTGCACCCG3' 



(5) 
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77<7-no. 6 (3- *JB«at#rti:/5'f^-) 

5' C GACGCGTC TTGGGGGGCGCCGC 
GCCGCGGTA3 ' 

[0019] jjk vxmmvfth htimp-iocd 

NAIi J&JfiggMjiSma I TP§S5U£: c DNA£ P— — 

>ifm^9?-x&z7)v-*>7'v7bi iks+ (t. 

(Sanger) SiO^-fft+i'ffi (Proceedings of the N 
ational Academy of Science, U.S.A., 7 4 . 54 6 3 
-5467, 1977) £JBt>T£&gg2?!l£SW£U 
SB^iJ^iE U V» d t *nv& Lfc. 

[0 0 2 0] (2) T IMP-SZ7-f 7o^^f>+ 

* 7 ^ >/x z t? $ - omm. 

mmm 1 TMi/t&fii5^7^ :/p*i^>f£Si^ 

^-pMTXlSSiJEIg^iNo tliMlu I Tt8fc 
-f — • 3U • 7M'J*^77^- fcf (^Mig 

M2- (1) Tii^L/tTIMP-lSn— HT*cD 
NA^RIfilt, fcJRSBNiiNo tlfcMluI -C^Ytbfc 
»Snfc5 5 9£«#©cDNAJ&Jt£f^K:No 
tliMluI TiM. fl&'J >g?fl2LfcpMTX 1 IC 
KLv j5rS©T IMP-S^7^7*n^f> 
^^W^StSgSl^;?— pMTX-T I MP- 1 

[0 0 2 1] (3) T I MP-5— 7-('7'D%^?>^ 1 
^7^>/^SSS^f?-pMTX-T I MP- 1 © 

5X1 0MH4>v«7XLjfflfia (IWgl2:;fc|S|8r^«fiSS 
&£^fr^fi>r5JfiEJS1S±.fc9#-5-) *E£Sl 0 0m 

m<D®.mmmm<T<< v^=l (yyjuzi^m) \zmm 

U 1 0%CD'7->|&JIEjfilffiS;-&t;y;i/' , <'j/35fegJ-1'-^ 
;K*J (OTDMEMitSI") SffiV>T5%^S^# 
6T3 51CT1 8B#fa«S£Lfc. &{fc-fe->^AS?g?£jffi 
S'Di£*2!Hlf*0iILT«KLfcl 8tfg07"7^S H 
pMTX-T IMP- 1 i, ITOcLTttSSLJt^M-v 

„„ O— ;H*^y»J>yA-^X— WStBf D. Hanahan 
f»±.j:P&-5 : Journal of Virology. 5 0. 6 0 6- 

6 1 4, 1 9 8 4) 2 u g£Chen*5«fcu:0kayaina©7jffi 
(Molecular and Cellular Biology, _7_. 2 7 4 5-2 

7 5 2. 1 9 8 7) V >&#;U->?A<D$K& 
^t^tt^-B", *§e>ftfc:3P--f r I «jg^*±fBco-7r7X 
LSBBSWJgifclCjJDAT. 3%&&#7.#*ET, 3 5*CT 
2 4^»«L, pMTX-T I MP- 1 ^Lsaaarttc 
lAl/fc, ^teJejfaflf&^SftUDME 
MT2[HlfflSg2:j5t-p^, 1 0 %?->fl&l€jfiifif £-&tTD 
MEM£Jo*.T. 5 SS^tf^SETTS e>tC 3 5*CT 



2 4WtLt. $f< LTitpMTX-T I MP — 
l^ALiHJSSSrO. 2 96 h 'J :/•>>/ 0 . 0 5%EDT 

A®m (#7zntm ^m^xm-ft* 1 1 o\z& 

1 0%'J'->fi&ieifii}«$^tJ , DMEMSrffll,iT$e.{;3 5 
■CT2 4fl$p t gj§agL7i„ OUT. 5 0 0 u g/m 1 CD* 
^"V-f •>> Offish G 4 1 8. ¥73 • ^-'jx>^;i/tt 

m &^tsi&mz&&Lxzz,\z2mmmm>£:tim. * 
^D->©iaaflassij/ric2 4^«sfflf-i' v^tr^ 

#^D->CTi:{C^$2 0 0 m lStbT, 
p-fe^p— ^flt±lzHy h7"n-v bLft. &-ba±)\, 

7-Dy+^Lfcf. l OOfg^lftLfcJrikhTIMP 
m?n->m& (ItlSi^M) ifiTlWSjS 

XIgG$t# (fcWUfcW SfflUT^aiLfeig*, 
^XUfc2 4£D->iK 4 ^ P — >X : fcM'feLT IMP 
- 5 x y 4 7 p * >? =5- / 7 9 > A & ft ©585i3$iEg«> 

[0 0 2 2] (4) T 1MP-Z~y^yu^i7^>^r 

mffi@l 2 - (3) TTIMP-SZ7-f7"D^^>t 
*5^>/^Sf©fSSa<te§g$n;fc4?P->©#T> 
§'b4 i ^7^>/^^g©^dtli5V^P-> (L/r7 
0F2a-TIMP-l) Z 2 4^^^^ y ->^.±X 

&m®mzm-rz3ixig&i,ftm. muzzy i/WM^m 
&^&te^DMEMxmmtfMtftit3.^£?iz&misti 

#£>2I§]}$fe?£U 1 0%©-7->fl&iejfei1t£^trDMEM 

T^-n^eni o of&tc^b^mtrit h^^p** 

n->ffi# (SffiifittSD 43«k^Vr7Xtri^t HT I M 
P**n->8M: (S±HfiXl^S) t&UXimffiK 

DMEMT?3@^l/, ■o€\ZlQ%yi^m^.M.m^ 

tfDMEMTi o ofeizf&igUsft&yt&mxmmvtz-Y 
tstaT3 o^s^^-a-Ac mi&&nzfiikm& 

■&S^UDMEMT3IhI«c5*L, ®5iSS7tS^ (^~ 

u>at> i mt-2) xmmLft. ttmtLT. 
wtsis^i^ &m a LT^ft u l mmzmrn. \z mm 

[0 0 2 3] ^©ig*. !T'?7,y<<7tl*>7?->t\i b 
y 4 7n*$ j-y<»Wft t,RfctZ>MW8\\^ by 4 7a 
^i7^>tnskmit, ^MWLiSiJStT IMP-i-7-c 

7a*f^>*->>.7*>/ii2n$ : &mi,x^2>LMm<D 

MJjOfflt&ft--? h'J v P X*m&lstz&. Hby^7a 
*i?3 L >\z&&t£)ti.m?a->tHm*> 

m&&mLx^zmm(D- : ?b'jy97>tivzm$itoizzk 
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tat hT I MP*^P — >JftflcbBltlli: 

s^gwic&fiufc. cin&coi^^e,, timp-5 
[0024] mi&m3 

Bc&gJ 5 = 7 -f 7*P ^ >fggi^ * - p M T X 1 & 

(1) rPf^>AIgGM^KM> (K*f>A) 
£3- c DNACDfSffi! 

7 4 uu y ^ 9 u-?V> (ig 

G) ^W^gynrOAB. 7S.SWt$35 8m 

-OS^A/T^S. cne.5jBOI gG*S-g-K;>W><D 
(K^-T>A) SJ-Ht5cDNA$yDf 
•OA^^-pR I T2T (7 7*TJ'7taO 
O^XSFDNASIKHiUT. TC^aMa?? 
-TV— (7 P 7-rv— No. 7t^Y-No. 8) * 

m^TP cRmz&ommhit. 5' 5ks8^jii7j 

fa7*5-fT— No. 7^^1X3' *JW8iSMrSiy5-fT 
-No. 8 ©5' JfcSglCte, *tl-ftl«H»*N o t I 

iMiui oBtttfffiE^ettfliLfc'boe/gvifc. 

[0 0 2 5] y7<?-No. 7 (5* 
7-f7-) 

5' TCGCGAG GCGGCCGC GCTGATAA 
C AATTTC AACAAA 3 ' 
(7>^— >»4, ttJDL/tNo t IBMtt£E£l£ 
**-) 

8 (3* **IKSWrRir5-Y^-) 
5* C GACGCGXT TTCGGTGCTTGA G A 
TT C ATT 3 ' 
(T>y-5-f >«, ttJoLJtM 1 u I Ig^mSE^I* 
7K-f) 

[0 0 2 6] *<LTit*Lfc^Dy-r >AW^>A 
'(l.'miKVKSma I TBiSLfec DNAi? d-z:>5< 
ffl^i7^-T$)S7";i/-Xi7 |J7"M IKS+ Uh? 
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